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Abstract—The alignment of IT and business strategy plays 
important role to achieve company goals. Indeed, the business 
and IT performance are tightly coupled, and company cannot 
be competitive if their business and IT strategies are not 
aligned. ICT Lyceum ROC Leeuwenborgh tends to have IT 
strategic plan as a guideline to aligned between IT and 
business strategy. The main goal of this research is to make a 
recommendations for the new IT strategy implementation as a 
part of EA that can support the business goals. In order to 
create the recommendation, Strategic Information System 
Planning with Ward and Peppard method has been used. The 
internal (strengths and weaknesses) and external 
(opportunities and threats) factors of business and IT of ICT 
Lyceum have been analyzed based on Applegate L.M. 
perspective. The perspective contains 3 models analysis: 
Porter’s Five Forces, McFarlan Strategic Grid, and Strategic 
Alignment. Afterward, the strengths, weaknesses, 
opportunities, and threats were put into a TOWS matrix in 
order to create the strategies options. Strategies options were 
being used to create the recommendations of information 
technology in hardware and software. The findings of the 
study show that ROC Leeuwenborgh perceive that alignment 
is important and can bring considerable benefits. 
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I. INTRODUCTION 
Alignment between business and IT is a condition where 
the vision, mission, value, objective, and planning within 
business strategy are supported by IT. Achieving this stage 
has long been a critical issue for many organisations in the 
world.  
The previous research showed the importance of 
alignment if organizational success is to be achieved [1, 2]. 
IT became seen to be a part of organisations [3, 4]. Small 
and medium enterprises (SME) also get the positive IT 
impact on organisational performance [5]. SMEs with high 
level of business-IT alignment indicate better performance 
than SMEs with low level business-IT alignment [6]. There 
is a positive relationship between business-IT alignment and 
organisational performance based on strategic perspective 
[7]. 
Nowadays, IT has become an important aspect of 
everyday business [8]. Business-IT alignment has shown to 
increase organisation profit and performance [9, 10]. It also 
improves the return on investment for Information Systems 
[11, 12]. 
ROC (Regionaal Opleidingen Centrum) Leeuwenborgh 
tend to improve their performance and profit. ROC 
Leeuwenborgh is an MBO education in The Netherlands 
which provides educational in CUvV (CIOS, Skin Care, 
Safety), education, Healthcare and Welfare, economic, and 
technology. Due to the students are in the range of 16 years 
old until 21 years old, this education is purposed not only 
teach them with knowledge, but also a place for them to 
grow, search, and build their identity. 
On the other side, Information technology (IT) 
infrastructure lies at the heart of most companies’ operating 
capabilities. Because ICT Lyceum, one of the departments 
in economy sector, which giving an IT education, depends 
on these technologies, no longer is IT simply nice to have; 
no longer is IT just value-adding. It has become vital.  
From those two points stated above, there is similarity 
that can be seen as opportunities, where ICT Lyceum can 
provide the right IT infrastructure for their customers 
(students, teachers, and managements), ICT Lyceum can 
improve their customer’s satisfaction. IT infrastructure can 
consist of seven sectors, which are: the hardware, the 
software, the data storage, the network, the internet, the 
integrated system and the operating system. When ICT 
Lyceum has a guidelines or strategies to be executed in the 
IT infrastructure, ICT Lyceum can also control its cost. The 
other point is that when ICT Lyceum can offer the newest 
technology, it can expand the market. The conclusion is that 
ICT Lyceum department wants to improve its IT 
infrastructure in hardware and software. 
The output of this research is mainly to give 
recommendations of IT infrastructure support, such as 
hardware, software and network component to align the IT 
and the Business based on customer (students, teachers, and 
managements) needs to support the strategic company 
business goals. The deepest challenges of IT management 
are in understanding and assigning responsibility for making 
 these just not technical, not just business decisions, in 
bridging the gap between the business and technology 
domain. 
The rest of the paper is organised as follows. Section 2 
discusses the literature review that focused on business-IT 
alignment models. Section 3 describes the research 
methodology. The next section presents the results of the 
survey and discusses their implications. The final section 
concludes the paper and presents some suggestions for future 
work. 
 
II. STRATEGIC INFORMATION SYSTEM PLANNING 
Strategic Information System Planning is the procedure 
used to create a strategy. Strategic Information System 
Planning was chosen because it is giving an assistance for 
the company to identify and to align company’s strategy with 
effective information systems to achieve company’s 
objectives [13]. Ward & Peppard method is being used to 
make the Strategic Information System Planning. The 
method of Ward & Peppard can be seen in Fig. 1. In the 
Ward & Peppard method, there are business and information 
technology internal and external factors that need to be 
analyzed. Both factors are analyzed by using Applegate L.M. 
[14] perspective that can be seen in Table 1. The perspective 
also contains 3 model analysis: Porter’s Five Forces, 
McFarlan Strategic Grid, and Strategic Alignment. For 
business factors, the analyzed is incorporated into SWOT 
(Strengths, Weaknesses, Opportunities, and Threats) 
analysis. Afterward, the SWOT analysis were put into a 
TOWS matrix in order to create the strategies options. 
Strategies options were being used to create the 
recommendations of information technology in hardware and 
software. 
 
 
Figure 1.  Ward & Peppard Method [13] 
TABLE  I.  APPLEGATE L.M. PERSPECTIVE 
Perspec-tive Description Factor Analysis 
1 IT and Strategy 
Business 
External 
2 
The organization as a case 
for IT 
3 IT and Organization 
Internal 
4 
Infrastructure and 
Operations 
5 
Organizing and Leading 
the IT Function 
6 
A Portfolio Approach to 
Managing IT Projects 
7 Extending the Enterprise 
IT 
External 
8 
Internetworking 
Infrastructure 
Internal 
 
III. METHODOLOGY 
The first phase of this research is initiation. This phase is 
to plan for the whole research workflow. Planning is 
essential to keep the research on the right schedule. Creating 
a research plan and gathering information about 
requirements of the research are done in this phase. The 
second phase is research. The research methodology is using 
DOT framework that can be seen in Fig. 2. The information 
will be gathered using 5 different methods which are: 
Library, Field, Workshop, Lab, and Showroom. The third 
phase is analyzing & writing. This phase is to analyze all the 
information that gained from research phase to make the 
recommendation of IT strategy. The last phase is delivery. 
This phase is to deliver the report that contain the 
recommendation of IT strategy. 
  
 
Figure 2.  DOT Framework [15] 
 
IV. RESULT AND DISCUSSION 
The various observation based on perspectives in Table 
1 are provided below. 
A. Perspective 1: IT and Strategy 
The various observations showed that ICT Lyceum 
offered the right courses at the right time on product 
 positioning. Information technology especially application 
and media are growing nowadays. The values to have based 
knowledge, self-learning and good motivation are leading. 
Therefore students can improve their knowledge by 
themselves in the future. The department also focuses on 
improving the IT environment especially in hardware and 
software to offer students the best possible service to feel 
the IT world.  
Because of the education level is in the middle range, the 
market of students are wide enough. Furthermore, with 
collaboration with education below this range, the 
department can more easily reach the students. However, 
entering a technology sector, there is a problem when ICT 
Lyceum can not provide the great and the updated 
technology for their students. Offering the great and updated 
technology offers an opportunity to generate new revenue 
from new and existing students. 
A second opportunity that flows is able to supply enough 
hardware, especially on laptops or PCs to the low-economy 
students. By owning sufficiency PC or laptops, students can 
be offered better service. The students can spend their 
money to buy another IT stuff rather than only to buy the 
expensive laptops to reach the requirement of the software. 
The focus of the students is not to strategic level, but the 
operational and managerial level of work. There is no 
possibility for ICT Lyceum to teach students to work at the 
strategic level because it is for a higher range of education. 
The observation revealed that the company is working to 
improve the IT hardware and software in consideration of 
business needs, cost and efficiency. IT provision in ICT 
Lyceum is removed by ICT Lyceum itself. This IT 
provision is thus a provision which is taken by both students 
and teachers demand. Within the strategic grid is seen as a 
logical route to ultimately to the strategic quadrant. It should 
be noted that IT remains within the factory quadrant, but 
that information was then given the opportunity to develop 
from factory to strategic. The transition of IT to the factory 
quadrant is, therefore, essential to take the next step with 
information. 
The observation shows that the company operates a 
business inside the chain in order to run the education in 
information technology sector. The business strategy act as 
the driver of the company and the IT field is involved in 
supporting the business. However, the business strategy is 
not 100% truly drive the infrastructure and the processes. 
The IT field has not chosen the infrastructure and processes, 
but IT field mentioned it. Therefore, high cost appears as a 
problem because the business field does not know exactly 
every year what the IT will be. 
Having an IT strategy, the company could be known at 
least the general and the concept of the IT infrastructure and 
processes each year. Also, it gives benefits for both business 
field and IT field. On the business side, control cost could 
be done. On IT side, estimate the strategies are right or not 
could be done. 
B. Perspective 2: The organization as a case for IT 
The observation revealed that ICT Lyceum focused on 
improving leverage infrastructure to support the business. 
The goal is to improve the hardware network and computers 
which are used for examination by students. Likewise, 
improving the software to easier both students and teachers 
in both grading and survey the teacher. Besides, to make the 
possible transition of support and factory quadrant to 
strategic quadrant. The fact is a lack of time and people to 
realize the strategic. The result is the strategic need to be 
reevaluated to make sure that it is still needed in that time. 
C. Perspective 3: IT and Organization 
The internal customer which is teachers need to work 
together. This is a huge problem because teachers are the 
customer who mentioned the IT things to run the business. 
There are 2 possibilities to solve the case by scheduling 
them to discuss the IT things in the department or create one 
small group consisting of 3 people which focus on 
analyzing and improving the IT infrastructure regularly. The 
fact is teachers are very busy when scheduling them to think 
about the IT infrastructure, they will have a double job 
which is why to create one small group to audit the IT 
infrastructure at ICT Lyceum is the best choice. 
D. Perspective 4: Infrastructure and Operations 
The observations show that ICT Lyceum’s data center 
has physically housed in the same building of the 
department. The data center is owned by ICT Lyceum 
department. Every worker can access the room because it 
has the same lock key as the other door. The only one ICT 
Lyceum control for the data center is about the temperature 
of the room which about 21-degree Celsius. 
E. Perspective 5: Organizing and Leading the IT Function 
The observations at ICT Lyceum shows that the 
department mainly in user dominance side. User controls the 
IT to run the business is the main factor ICT Lyceum goes 
to this side. The department also needs the IT to run their 
business, in another word it is fit with the company. 
However, managerial level wants to control the cost of the 
IT infrastructure. Having a central data center which 
connecting both ICT Lyceum locations (Sittard and 
Maastricht) will improve the business. Both user dominance 
and centralized IT structure are needed for the company, but 
the need is a different time. The system is based on 
customers demand and need to be centralized by the IT 
structure. The result is ICT Lyceum still work on to control 
the cost, making connected locations and ensuring the 
needed system. 
F. Perspective 6: A Portfolio Approach to Managing IT 
Projects 
The observations at ICT Lyceum shows that the 
company after implementing projects, the department needs 
to prove the positive result to the strategic level. There is no 
 use of certain types of project management tools that are 
tailored to the type of project undertaken. The projects are 
not planned in the framework of a program. In carrying out 
the project using a traditional model based on the system 
development life cycle (SDLC). Adaptive methods are not 
used. Can be inferred from the observations that the project 
in ICT Lyceum department is totally guided by Mr. Chris 
Vrolings. This is a good step that may decrease the 
inaccuracy time, cost, and inefficiency during the execution 
of projects. 
G. Perspective 7: Extending the Enterprise 
The observations at ICT Lyceum shows that the 
department is in line with the development of technology by 
providing lessons in the field of mobile, especially in mobile 
application. In term of size, there is nothing to worry 
because the hardware (server, router, and PC) to run their 
business already has their own space. In software field, there 
has been a software for data storage based on web service. 
H. Perspective 8: Internetworking Infrastructure 
The observations at ICT Lyceum shows that the 
department uses some specific software such as Fronter to 
view schedule, Outlook e-mail, and attendance system. 
Supporting software also used in terms of learning such as 
Microsoft Office, CISCO, VM Ware, etcetera. For the 
hardware, the intended Server is only for Local Area 
Network (LAN) and only 1 unit using 2x Intel Xeon, 
164GB RAM. The 20 Personal Computers (PCs) are 
available for use by students. The specifications of the PC 
are Pentium® Dual-Core CPU E5400 (2.7GHz, 2MB L2 
cache), 4GB (2x2GB) DDR2 800 MHz SDRAM Memory. 
The strengths, weaknesses, opportunities, and threats 
(SWOT) analysis are provided below in Table 2. 
 
TABLE  II.  SWOT ANALYSIS 
Strengths Weaknesses 
1. There are 2 locations: Sittard 
and Maastricht. 
2. There is a simple network 
which can be easily upgraded. 
3. There are a lot of technical 
teachers which understand IT 
and network. It is easy to build 
and improve the IT 
infrastructures by itself. 
4. ICT Lyceum department can 
build their own structure 
separate from the company 
(ROC Leeuwenborgh). 
1. Data center less secure 
because the lock key has same 
as the others doors.  
2. There is no specific IT group 
in ICT Lyceum department 
which analysis and audit the 
IT environments. 
3. There is no specific planned 
when company examination 
projects. 
4. Still working on having 
centralized IT structure which 
can be analysis and estimate 
the cost. 
Opportunities Threats 
1. Offering education at the right 
time, IT, which means the 
market is growing. 
2. There is an opportunity to 
work together with a lower and 
1. The market will loss when can 
not provide the right and 
existing technology. 
2. Information technology moves 
to strategic quadrant which 
higher education (VMBO & 
HBO). 
3. A chance to improve the 
environment with the existing 
technology. 
4. A specific field of education. 
Only focus on educating 
people in the operational and 
managerial level. 
improves the risk of missing 
time. 
3. Information technology 
growing rapidly which need to 
look for demand frequently. 
4. Rapid demand changes and no 
IT strategy cause a higher cost. 
 
TOWS Matrix of ICT Lyceum is shown in Fig. 3. The 
cross sign means that both options can help each other and 
be a strategy. By connecting each cross sign of TOWS 
Matrix, the strategic options, the related quadrant, and term 
to the strategic options of ICT Lyceum can be seen in Table 
3. 
 
 
Figure 3.  TOWS Matrix 
 
TABLE  III.  STRATEGIC OPTIONS 
No. Strategic Options Quadrant Term 
1 Connecting both locations, therefore it 
is possible to increase the market. 
SO Short 
2 Maximizing both locations to reduce 
the possibility of losing the students. 
ST Short 
3 Upgrading the network based on the 
courses that ICT Lyceum offered to 
support the lessons. 
SO Medium 
4 Building the hardware and software of 
ICT Lyceum. It is possible to run 
separate systems from ROC 
Leeuwenborgh. 
SO Medium 
5 Improving the standardization of data 
center to improve the quality and 
security of data center.  
WO Medium 
6 Working together with other 
education to build centralized IT 
structure. 
WO Medium 
7 Upgrading the network using a high 
cost at the beginning. However, it 
lowers the cost in the future by using 
the network for at least 3 years. 
ST Medium 
 8 
Improving the security of data center 
to prevent the more cost. 
WT Medium 
9 
Using the teachers which have 
experience in auditing IT. It is better 
to have a separate group of IT which 
focus on improving, auditing and 
analyzing routinely. 
WO Long 
10 
The risk of missing time can be 
reduced by coordinating teachers 
when examination projects, therefore 
project done faster. 
ST Long 
11 
Using the plan to examination project 
to prevent the risk of missing time. 
WT Long 
12 
Using IT centralized structure to 
control the demand. 
WT Long 
 
Using the strategies options in Table 3, there are three 
(3) area recommendations: the hardware, the system, and 
the network scheme. 
The recommended hardware can be seen below in Table 
4. The proposed laboratory scheme and monitoring system 
for each computer, each computer will able be monitored 
and controlled via a central computer. 
 
TABLE  IV.  RECOMMENDED HARDWARE 
Type Category Units Specifications 
Server Application 4 2x Intel Xeon E5-2690 2.9GHz 
Octa Core, 384GB (24x16GB) 
RAM, SAS 3T 15K 12G 
(10x300GB) 
Admin 4 
PC Laboratory 20 Intel Quad-Core i7 CPU with Intel 
Iris Pro graphics (2,6 to 3.5GHz 
Turbo, 6MB cache),  32GB 
(2x16GB) DDR4, 500GB SSD 
M.2 (2x250GB) 
 
The recommended system mapped using McFarlan 
matrix can be seen below in Table 5. 
 
TABLE  V.  RECOMMENDED SYSTEM 
Strategic High Potential 
Library system 
Online Survey system 
“LinkedIn” system 
Key Operational Support 
Grade system Monitoring system 
Authenticity system 
 
The recommended network scheme can be seen below in 
Fig. 5. It is better if the routers and the firewall are supplied 
by Vancis’ company rather than ICT Lyceum due to ICT 
Lyceum is understaffed to maintenance it. The firewall is 
used to filter and block certain websites and programs. To 
make it easier when upgrading or maintaining, each 
category of the server has its own port. Each category of the 
server should have at least 2 servers in each location to run 
back-ups. Both locations are connected using virtual local 
area network (VLAN). It has its own advantage, the servers 
can be controlled from the other location. 
 
Figure 5.  Recommended Network Scheme 
  
By using the Table 5, a sequence of implementation 
plans can be seen in Fig. 6. The implementation plan starts 
from the Key Operational, followed by Strategic, High 
Potential, and Support. Connecting Sittard & Maastricht in 
term of the network is the first thing to prepare due to the 
significant positive impact on the business side. 
The short term of the strategic option is to maximize 
ICT Lyceum strengths by connecting ICT Lyceum at Sittard 
and Maastricht and increasing the speed of internet 
connection. This activity gives ICT Lyceum the same 
facility on both locations that means ICT Lyceum will have 
more rooms. ICT Lyceum also will able to run the 
examination in both locations. Besides, the further impact is 
to help ICT Lyceum accepting more students. 
 
 
Figure 6.  Implementation Plan 
 
The medium term of the strategic option is to maximize 
ICT Lyceum opportunities by building the hardware, and 
the software to support the examinations, the projects, the 
lessons, and the future systems. Building the hardware 
refers to making servers, making laboratory with monitoring 
feature, and improving the standardization of the data 
center. The systems that are needed to build are a grade, 
library, “LinkedIn” for students, and online survey for 
teachers. The development of the systems also supported by 
the students. Authenticity software also needs to make sure 
the validation of the student work. Using this development 
 plan, ICT Lyceum has a chance to work together with other 
institutions that do not have those systems. Besides 
strengthening the relationship, it also reduces the production 
cost of making those systems. By trying to provide complete 
facilities, ICT Lyceum gives a chance for students to feel 
the atmosphere of the education before they decided to take 
an education. On the other hand, ICT Lyceum has a higher 
chance of working together with other companies and get 
more project to be done by students. All of these 
developments should be maintained by insourcing. 
The long term of the strategic option is to minimize ICT 
Lyceum threats by coordinating the teachers to use specific 
guidelines for examining project so that reduce the risk of 
missing time and the project will be done faster. By having 
coordination, it will help teachers to cooperate together. The 
other strategic option is by creating an independent small 
group that focuses on improving and auditing the 
information technology. Therefore, teachers will not have a 
double work and can continuously improve the information 
technology infrastructure. 
V. CONCLUSION 
The recommendation for the IT strategy implementation 
that can support the business goals is available. The IT 
strategy implementation ready to be used by ICT Lyceum to 
help the department reach its business goals and answer its 
business needs.  
There are 3 recommendations for further research: (1) 
competitor internal and external analysis, (2) the impact of 
teachers’ working space for their career, and (3) the whole 
audit of ROC Leeuwenborgh IT infrastructure. 
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